This note characterizes the optimal contract when a principal has unverifiable subjective information that is correlated with an agent's private information. We find that the principal's subjective information cannot alleviate the information asymmetry and, moreover, the second best contract is independent from it if the correlation is low.
Introduction
It is known that the problems arising from asymmetric information can often be mitigated by additional information. Although this paradigm has been applied in many different contexts, it fails to explain many inefficient economic interactions. For example, headquarters often neglect some information regarding subsidiaries' performances. To provide some reasons for such phenomenon, we investigate the role of additional unverifiable information.
Specifically, we consider a model with one principal and one agent, in which the agent produces some goods for the principal. It is assumed that knowledge of the agent's production cost is his private information. In this standard adverse selection setting, in order to learn the actual cost incurred by the agent, the principal must pay rent to the agent; efficiency between the parties is thus distorted. In this note, we extend this standard model to include the case in which the principal learns some subjective information after the parties have signed the contract. This subjective information is correlated with the agent's information, but it is the principal's private information. If the correlated information is verifiable, contracts contingent on this information can replace contracts that are independent of this information. Consequently, a contract that maximizes the principal's utility always utilizes this correlated information so as to punish an agent who behaves untruthfully.
On the other hand, it is not clear whether the principal's subjective information can be instrumental in correcting the problem, since the principal has an incentive to bend that information. Suppose that the principal needs to pay more when the agent's cost is high than when it is low, and he has some information indicating that the agent's cost is high. By revealing this information truthfully, the principal acknowledges that the agent's cost is high, and consequently, the principal has an incentive to misreport this and to state that there is information indicating that the agent's cost is low. As discussed in MacLeod [1] , in order to elicit this subjective information truthfully and to utilize it, and thus to correct the agency problem, a monetary transfer from the principal to the agent must be burnt. Thus, the principal's subjective information can be used to advantage to motivate the agent to tell the truth, but there is the disadvantage that this requires money burning. The purpose of this note is to examine whether the principal's subjective information can always be an instrument to solve the agency problem. We compare the advantage and disadvantage of the principal's subjective information, and find that the principal's subjective information is ignored for the optimal contract if it is weakly correlated with the agent's type. 1 This result is in sharp contrast with existing researches. In the literature on informed principals (Maskin and Tirole [2] , [3] , Mylovanovand Tröger [4] , Cella [5] and Skreta [6] ), the principal also has her own private information, but learns it ex ante, while intermediate in our model. Of these studies, [5] and [6] , are close to this research, considered when the principal's and the agent's types are correlated. In their researches, the optimal contracts always utilize the principal's information. When the correlation is high, the principal's information is adopted in the optimal contract. However, the principal still cannot extract full surplus from the agent. This contrasts with previous results that show full-surplus extraction when the information is correlated. Riordan and Sappington [7] considered the question of when there will be ex post public information correlated with the agent's type. Cremer and McLean [8] and McAfee and Reny [9] considered the situation in which an uninformed principal faces many privately informed agents whose types are correlated.
Usage of subjective information to solve the agency problem has also been studied by Levin [10] and Fuchs [11] . They focused on the use of intertemporal incentives for solving the principal's truth telling, whereas we consider a oneshot relation.
Model
Consider one principal and one agent, both being risk neutral. The principal where H L c c > . At this point, the principal only knows that the agent is L type with probability π and H type with probability 1 π − ; this is common prior knowledge. On date 1, the principal offers a contract to the agent, and the agent accepts it or reject. When the contract is rejected, both parties earn zero profit.
Upon acceptance of the contract, the agent produces the goods and the principal learns subjective information { } , s h l ∈ (date 2). When the agent is H type, the probabilities of observing h and l are ρ and 1 ρ − , respectively, where
; when the agent is L type, the probability of observing l and h are ρ and 1 ρ − , respectively. On date 3, the principal reports her observation and makes payment to the agent as specified in the contract. 
Main Results
In this section, we analyze the principal's expected utility maximizing problem. Due to the principal's utility does not satisfy the single crossing property, the transfer cannot be contingent on the principal's observation. This result shows that, solely by a payment by the principal to the agent, the principal's subjective information cannot add any extra incentive for the agent to be self-screening. The principal's information can affect the agent's incentives only through burning money.
Next, we consider the agent's incentive compatible and participation constraints. These are:
The first two constraints, equation ( Under these constraints, the principal maximizes her expected utility:
Although the principal's expected utility does not contain amount of money burnt, burning money is also a cost for the principal, because she needs to pay more to the agent to satisfy the participation constraints when money is burnt.
Hence, the principal burns money only if it returns some benefit.
When the agent's and principal's choices are consistent, the agent's type is likely revealed honestly. In this case, there is no need to burn money. In next proposition, we consider when the principal's information is inaccurate. In this case, money is not burned because cost of burning money overwhelms benefit. 
Under this contract, the agent's utility is From the former effect, the principal's payoff is increased by πρ , and it is reduced by 1 ρ − from the latter effect. Money is not burned when the disadvantage overwhelms the benefit, that is, when
On the other hand, when 
and the agent's utility is
Proof. Suppose 
Conclusions
We have investigated if the principal can utilize subjective information to solve the adverse selection problem. The result is that the principal cannot take advantage of knowing subjective information if it is not well correlated with the agent's type, because the disadvantage of burning money overwhelms the benefit from motivating the agent to tell the truth. Even when the correlation is high, the principal cannot fully extract the surplus from the agent.
An important practical implication of our results is that supervision by the principal by herself can be fail to solve the agency problem, and alternative form of organization is necessary. Indeed, third parties are often hired as supervisor. 3 We have conducted the analysis under the assumption that each of the agent and the principal had two types. Albeit simplicity, it would be desirable to solve the model allowing them for multiple types. Given the well-known difficulties associated with mechanism design problems with multidimensional types, this extension is not only interesting but also apt to be nontrivial.
